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Summary
Objective: To assess changes in the health outcomes of Japanese patients before and after total hip arthroplasty (THA), and to assess the
impact of THA on commonly performed postures or body positions requiring deep ﬂexion of the hip joint such as the use of Japanese squat
toilets.
Methods: Consecutive patients undergoing primary THA between July 2003 and July 2004 were eligible for the study. The Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC) and the EuroQol 5D (EQ-5D) were administered at the preoperative period and two
postoperative periods of 6 weeks and 6 months. The patients were also asked to rate three items regarding common activities of daily living in
Japan such as squatting. Changes in scores were examined using effect size and proportion at the ﬂoor and ceiling.
Results: Four-hundred and ﬁfty-one patients completed both pre- and post-THA surveys. Signiﬁcant improvements in pain and physical func-
tion as measured by WOMAC and EQ-5D were evident within 6 weeks. Changes in WOMAC and EQ-5D subscale scores and scores for each
item from the three time periods were highly signiﬁcant (P¼ 0.000). The effect size was 1.56 for WOMAC pain and 1.38 for physical function at
6 months. In contrast, two items (Japanese toilet and seiza) became signiﬁcantly worse at the 6-week postoperative period (P¼ 0.000) and
returned to preoperative levels by the 6-month postoperative period.
Conclusion: These results highlight the importance of evaluating culturally sensitive physical functions in addition to conventional measure-
ments for the health outcomes of THA patients.
ª 2008 Osteoarthritis Research Society International. Published by Elsevier Ltd. All rights reserved.
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Asian countries are now experiencing the fastest growth
rates in aging populations in history, with the population
aged 60 and over in Asia reaching 362 million in 20051.
In the same year, among Asian countries, Japan has the
highest percentage of elderly population (19.7%), with
a mean life expectancy of 82 years1. Concurrent with the
increase in the elderly population, the prevalence of osteo-
arthritis (OA) of the hip joint has been rising, with a subse-
quent increase in the number of people undergoing total hip
arthroplasty (THA).
THA is a widely accepted orthopedic surgical procedure
performed to relieve pain and improve physical functions.
Hip joint implants for THA were developed and reﬁned in
the United States and Europe, presumably reﬂecting
a greater prevalence of OA among Caucasians than in
Asians2e4. People in Asia and theMiddle East have lifestyles
different from those of Western countries; and their activities
require a greater range of motion (ROM)5e7. Commonmove-
ments used in daily life in Asia include ﬂoor-sitting, squatting,*Address correspondence and reprint requests to: Kimie Fujita,
Division of Nursing, Saga University, 5-1-1 Nabeshima, Saga
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848and kneeling. Thus THAmay not fully meet the needs of pop-
ulations with a non-Western lifestyle.
Health-related quality of life in THA patients is reported to
improve substantially after THA when measured by well-es-
tablished scales such as the Western Ontario and McMas-
ter Universities Osteoarthritis Index (WOMAC), the Short
Form 36-item health proﬁle (SF-36) and the EuroQol 5D
(EQ-5D). Of these, the WOMAC8 is the most widely used
scale to measure quality of life in OA and THA patients. Al-
though the reliability and validity of the WOMAC have been
established in Asian countries9,10, Bae and associates
noted that the WOMAC does not cover activities involving
kneeling and squatting, movements commonly seen in
Asia. Therefore, scales developed in Western countries
may not be able to capture the difﬁculties of performing
these activities.
Health professionals who care for patients with non-
Western lifestyles need to be aware of these differences
while assessing patients before and after THA. A literature
search found no studies examining the changes in health-
related quality of life in non-Western THA patients.
The purpose of our study was, therefore, to assess
changes in the health-related quality of life in Japanese pa-
tients before THA, and at 6 weeks and 6 months after THA,
using the WOMAC and EQ-5D. In addition, improvements
in the physical functions commonly used in the Japanese
lifestyle were also evaluated by questionnaire.
849Osteoarthritis and Cartilage Vol. 17, No. 7MethodsPATIENTSThe department of orthopedic surgery, Saga University Hospital in Japan,
performs over 500 THA annually and has been using the multi-disciplinary,
critical path method of medicine, nursing and rehabilitation for the past sev-
eral years. Consecutive patients undergoing primary THA at the study site
between July 2003 and July 2004 were eligible for the study. Exclusion cri-
teria applied to (1) those who were under psychiatric treatment, (2) those
who had THA on their contralateral hip during the study period, and (3) those
with missing WOMAC items totaling 50% or more.PROCEDUREThe following questionnaires were used to measure health-related qual-
ity of life: the WOMAC, the EQ-5D, and additional items developed by the
authors that inquired about the Japanese lifestyle and activities related to
deep ﬂexion activities of the hip joints. A research coordinator asked eligible
patients to participate in the study. Patients were handed the questionnaires
approximately 2 days before surgery and were asked to complete and drop
them off in a collection box set up near the nurse station. Postoperative
questionnaires were mailed to the patients at 6 weeks and 6 months after
THA. These follow-up intervals were based on the timing of post-surgical
outpatient visits.
The preoperative questionnaires included baseline demographic
variables. Information on surgical procedure, diagnosis and post-surgical
complications requiring treatment were obtained from the medical record.
The study was approved by the ethics committee of Saga University.MEASURESFig. 1. Seiza (sitting on one’s legs on the ﬂoor), a common posture
taken while eating in Japan.The WOMAC8, a health-related quality of life scale, was used to measure
pain (ﬁve items), stiffness (two items) and physical function (17 items). Re-
sponses were based on a ﬁve-point Likert scale. Each WOMAC subscale
ranges from 0 to 20 for pain, 0e8 for stiffness, and 0e68 for function. A
higher WOMAC score represents greater limitation. The reliability and
validity of the WOMAC have been established11,12.
The EQ-5D, a generic instrument for assessing quality of life, identiﬁes
243 possible health states13. It is based on ﬁve questions about mobility,
self-care, usual activity, pain/discomfort and anxiety/depression. There are
three possible levels of response for each item. A single weighted utility
score, the EQ-5D utility, is calculated from the ﬁve dimensions. Perfect
health has a utility score of one, death zero, and states worse than death
(<0) can also be rated. Higher scores indicate worse outcomes for the
EQ-5D index items, while a high score means better health outcomes for
the EQ-5D utility scores.
A literature search found one descriptive study of 243 Japanese THA
patients14 which identiﬁed difﬁcult activities and lifestyles for THA patients
(Appendix); its results were conﬁrmed by a series of personal interviews
with THA patients, a part of which has been published previously15. The dif-
ﬁcult activities surveyed were: (1) ‘‘seiza’’ (kneeling position with calves
tucked under the thighs and buttocks resting on the heels), (2) squatting,
a position mainly taken when using a Japanese squat toilet (a toilet with
no seat and the bowl at ground level), and (3) clipping one’s own toenails.
The responses for these items were given on a ﬁve-point Likert scale, in
the same style as the WOMAC, with the responses ranging from ‘‘none’’ to
‘‘extreme.’’
The face validity of these Japanese lifestyle-related activities and life-
styles14 thought to be less amenable for THA patients (Appendix) was exam-
ined by three orthopedic surgeons, two experienced orthopedic nurses, and
two nurse researchers, with regard to the adequacy and completeness of the
lifestyle factors and additional items. Then, an item on the existence of more
than a couple of stairs in the home was added by these experts to examine
the effect of barriers on THA patients. Clipping one’s toenails is not unique to
Japan. However, because podiatry services are not readily available in
Japan, and THA patients have reported it to be one of the most difﬁcult pos-
tures to assume, it was retained. These items were checked against an un-
published master’s thesis which videotaped the daily lives of 15 THA patients
in their home settings. Finally, 10 patients were recruited for a pilot study to
conﬁrm the clarity and relevance of the questions.STATISTICAL ANALYSESSPSS 14.0 for Windows was used for statistical analysis. First, the skew-
ness of the distribution was measured. If the skewness fell outside of two
standard errors, it violated the normality assumption. Then, non-parametric
tests were performed. Effect sizes were calculated to compare our study re-
sults with those of previous studies even though the normality assumption for
the effect size calculation was not met.
To examine changes in the skewed distribution scores, the proportions at
the ﬂoor and ceiling levels were tabulated for both the preoperative scoresand post-THA periods. The proportion at the ﬂoor level refers to the propor-
tion of those who had the lowest possible score, while the proportion at the
ceiling level refers to the proportion of those who had the highest possible
score. For example, the WOMAC pain subscale score ranges from 0 to 4,
with ‘‘0’’ being the proportion at the ﬂoor level and ‘‘4’’ being the proportion
at the ceiling level.
Changes in these scale scores among the three time points were mea-
sured by Friedman’s test. Because the Friedman test does not include
post-hoc tests, a Wilcoxon matched-pair signed-rank test (hereafter, Wil-
coxon test) was used to test changes in scores between two time points.
Spearman’s correlation coefﬁcients were used to test the hypothesis that
difﬁculty in performing activities requiring deep ﬂexion of the hip joint is
associated with health outcomes measured by the WOMAC and EQ-5D at
pre- and post-THA periods.
To examine the impact of the Japanese lifestyle on health outcomes,
differences in the scale scores between respondents with Japanese and
Western lifestyles were tested by a ManneWhitney test (Fig. 1).ResultsPATIENT CHARACTERISTICSThe numbers of both eligible patients and those excluded
at each data collection point are displayed in Fig. 2. Of 736
eligible patients, 10 declined participation and the other 186
agreed to participate but failed to return their completed
questionnaires to the collection box. Of the 538 patients
with preoperative data, 14 were excluded, and 73 dropped
out (Fig. 2). At 6 months, data for 451 patients with com-
pleted questionnaires at all three time periods were avail-
able for analysis. Patient characteristics are displayed in
Table I; the patients were predominantly women, and the
majority were elderly and lived with their family. The major
reason for undergoing THA was hip OA, and approximately
20% of subjects had undergone bilateral THA. All cases of
Table I
Patient characteristics prior to THA
Number n¼ 451
Percentage
Gender
Female 381 84.5
Male 70 15.5
Mean age (SD; range) 60.6 years (10.0; 31e88)
Diagnosis
OA 396 87.8
Rapidly destructive coxopathy 17 3.8
Highly dislocated hip 15 3.3
Avascular necrosis 10 2.2
Rheumatoid arthritis 9 2.0
Other 4 0.9
Frequency of analgesic
Current use 163 36.1
Ex-user 146 32.4
Never 142 31.5
Post-surgical complications
Dislocation 6 1.3
Surgical site infection 1 0.2
Living arrangement
With family member 393 87.1
Alone 58 12.9
Employment
Yes 122 27.1
No 329 72.9
THA
Unilateral 351 77.8
Bilateral 100 22.2
Excluded:
Patients with depression (2)
Refused (10)
Non-responses (186)
Pre-operative data (538)
Dropout due to MI (1)
Complete pre-THA data (524)
Dropouts (73)
Excluded
Missing data (WOMAC>50%) (10)
THA on contralateral hip (3)
Eligible
(primary THA)
n=736
Complete data for 3 time periods
(451)
Fig. 2. Number of eligible subjects and number of subjects at each
data collection point.
850 K. Fujita et al.: QoL and Japanese lifestyle among THA patientsTHA were uncemented. Major post-surgical complications
were rare: only 1.6% of subjects had dislocation of the hip
or surgical site infection.
Fifty-two percent of respondents reported having more
than a few steps in their home, and 30% had remodeled
their home due to disabilities prior to THA. Although most
respondents (93.6%) used a Western-style toilet, 45% slept
on a tatami-style ﬂoor with Japanese bedding. Seiza was
practiced in 20.4% of the respondents. After stratifying
these lifestyle variables by age (<65 years, 65 years)
and gender, no statistical differences were found (chi-
squared test).CHARACTERISTICS OF NON-RESPONDENTS AND DROPOUTSThe characteristics of non-respondents (n¼ 196) at the
preoperative period were compared with the participants
using a clinical patient database. The mean age of the
non-respondents was older than that of the participants by
3 years. Further, non-respondents were more likely than re-
spondents to be men (21.0% and 15.5%, respectively,
P¼ 0.089) and had a higher percentage of unilateral THA
(87.2% and 77.8%, respectively, P¼ 0.000). The complica-
tion rate (dislocation and infection) for the non-respondent
was similar to that for the participants (1.3% and 1.5%, re-
spectively, P¼ 0.604). Next, the dropouts (n¼ 73) in the
postoperative periods were compared with the respon-
dents. The characteristics of the dropouts were similar to
those of the 451 participants in terms of sex, age, postoper-
ative complications, the three preoperative WOMAC sub-
scale scores, and the EQ-5D index scores at the
preoperative period; these differences were not statistically
signiﬁcant (data not shown).HEALTH-RELATED QoL: WOMAC SCORES AND EQ-5D SCORESThe WOMAC and the EQ-5D subscale scores are shown
in Table II. Examination of skewness for the WOMAC sub-
scales revealed that only stiffness in the preoperative periodmet the normality assumption, which then became skewed
in the postoperative period. For EQ-5D, only usual activities
and pain/discomfort met the normality assumption at the
preoperative period, and then became skewed at the
post-THA period of 6 months. Thus the Friedman test was
used to test the changes in the scores among the three
time points, and all subscale mean scores showed signiﬁ-
cant changes among the three time periods (P¼ 0.000).
By postoperative week 6, measured reductions in pain
and improvements in physical function and stiffness be-
came highly signiﬁcant (Table II). In terms of ﬂoor effects,
at the preoperative period the proportion at the ﬂoor level
for self-care and depression exceeded 50%. Nevertheless,
the proportion at the ﬂoor level for these two items in-
creased by 20%. For the proportion at the ceiling level,
the largest reduction was found for self-care, followed by
usual activities (Table II). From 6 weeks to 6 months,
respondents showed continuous improvement in their WO-
MAC and EQ-5D scores, as indicated by the small to mod-
erate effect size and continuous increases in the proportion
at the ﬂoor level (Table II).
The health outcomes were stratiﬁed by unilateral and
bilateral procedures. Patients with bilateral THA had signif-
icantly worse WOMAC physical function scores than their
unilateral counterparts in the preoperative period (34.56
and 28.76, respectively, P¼ 0.000), and the difference in
the mean scores narrowed by 6 months (12.93 and 10.42,
respectively, P¼ 0.001). In contrast, there were no signiﬁ-
cant differences in the mean pain and stiffness subscale
scores between the two groups at the preoperative and
postoperative periods (data not shown).
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851Osteoarthritis and Cartilage Vol. 17, No. 7To examine speciﬁc changes in the WOMAC subscales
and Japanese lifestyle-related activities, the means, propor-
tion at ﬂoor level, proportion at ceiling level, and effect size
were tabulated for each variable (Table III). Decreases in
the mean scores for each WOMAC item between the preop-
erative and two postoperative periods were highly signiﬁ-
cant (P¼ 0.000), and the Wilcoxon test results were
signiﬁcant between the pre-THA and post-THA periods at
6 weeks for all comparisons (P¼ 0.000). Nevertheless, ef-
fect sizes were modest for light domestic duties, such as ly-
ing in bed, getting on/off the toilet, and sitting, while effect
sizes were small for heavy domestic duties (Table III).
The increase in the proportion at the ﬂoor level ranged
from 7% (heavy domestic duties) to 50% (walking on
a ﬂat surface). Except for a few items, the proportion at ceil-
ing for the WOMAC items decreased by over 80% (Table
III). Continuous improvements were indicated by small to
moderate effect sizes, increases in ﬂoor level proportions,
and decreases in ceiling level proportions.
In contrast to the WOMAC items, respondents reported
signiﬁcant deteriorations in three additional Japanese activ-
ity items, and the proportion at the ceiling level increased
from the pre-THA period to 6 weeks after THA (Table III).
From the 6-week to 6-month post-THA period, these func-
tions returned to their pre-THA period levels (use of Japa-
nese toilet and seiza) or better (clipping toenails).ASSOCIATION BETWEEN JAPANESE LIFESTYLE
ACTIVITY ITEMS AND WOMAC/EQ-5D SCALESSpearman rank correlation coefﬁcients between the three
Japanese lifestyle-related items and the WOMAC and EQ-
5D scales are displayed in Table IV. At the preoperative
period, greater difﬁculty in carrying out these activities was
associatedwithworseWOMACsubscale scores,with the co-
efﬁcients varying from 0.34 to 0.66. Small but signiﬁcant as-
sociations were found between these three items and the
EQ-5D except for depression (Table IV). In the post-THA pe-
riod of 6 months, correlation coefﬁcients betweenmost of the
health outcomes became small or statistically insigniﬁcant,
and only the coefﬁcients between physical function and two
Japanese items showed moderate associations (Table IV).DIFFERENCES IN THE MEAN SCORES FOR THE WOMAC
SUBSCALES AND EQ-5D BETWEEN WESTERN AND
NON-WESTERN LIFESTYLESTable V displays the mean scores for WOMAC pain, WO-
MAC physical function, and EQ-5D according to the respon-
dents’ lifestyle at the three time periods. Compared with
respondents having few steps within their home, those
with many steps reported signiﬁcantly worse pain and phys-
ical function scores at the preoperative as well as postoper-
ative periods (Table V). Similar differences in scores
according to the number of steps were also found in the
EQ-5D utility scores. The use of a Japanese toilet was as-
sociated with a worse pain score than the use of a Western
toilet in the preoperative period, but statistical signiﬁcance
disappeared in the postoperative period (Table V). No con-
sistent differences in the scale scores were found for the
two types of sleeping styles or sitting styles for eating.Discussion
The current study examined changes in the health
outcomes of Japanese THA patients during a 6-month
Table III
Mean scores and the proportion at floor/ceiling for WOMAC physical function and additional items related to the Japanese lifestyle
Item no. Means and standard deviations Proportion at ﬂoor Proportion at ceiling Effect size
Pre-THA Post-THA Pre-
THA
Post-THA Pre-THA Post-THA Preope
6 wks
6 wkse
6 M
Preope
6 M
6 weeks 6 months 6 wks 6 M 6 wks 6 M
Pain
1 Walking 1.80 0.98 0.40 0.61 0.30 0.57 6.9 64.9 73.6 3.3 0.2 0.0 1.43 0.16 1.53
2 Stair climbing 2.11 1.02 0.62 0.69 0.57 0.71 3.8 48.9 53.2 7.5 1.6 0.4 1.46 0.07 1.51
5 Weight bearing 1.40 1.00 0.24 0.50 0.18 0.43 18.0 78.7 84.3 3.1 0.2 0.0 1.16 0.12 1.22
3 Nocturnal 1.34 1.02 0.25 0.49 0.15 0.38 23.1 77.6 86.5 1.6 0.0 0.0 1.07 0.20 1.17
4 Rest 1.25 0.95 0.47 0.60 0.33 0.53 21.3 58.0 69.8 1.6 0.2 0.0 0.82 0.23 0.97
Physical function
8 Going shopping 2.05 1.03 0.85 1.26 0.43 0.83 4.9 50.3 69.6 7.8 7.4 2.0 1.17 0.33 1.57
2 Ascending stairs 2.24 1.04 0.94 0.81 0.82 0.81 2.9 29.5 37.7 10.6 0.9 0.4 1.25 0.15 1.37
6 Walking on ﬂat 1.74 1.03 0.46 0.62 0.41 0.66 10.0 59.9 67.2 4.4 0.0 0.2 1.24 0.08 1.29
4 Standing 1.69 1.06 0.53 0.66 0.39 0.59 12.6 55.7 66.1 4.0 0.0 0.0 1.09 0.21 1.23
7 Getting in/out of car 2.09 1.07 0.99 0.73 0.82 0.80 4.4 21.7 37.3 10.0 0.9 0.7 1.03 0.23 1.19
3 Rising from sitting 1.71 1.07 0.72 0.73 0.52 0.68 12.6 41.7 56.8 4.0 0.2 0.2 0.93 0.27 1.11
13 Getting in/out of bath 1.59 1.04 0.90 0.97 0.51 0.70 11.5 39.2 58.3 4.7 3.3 0.9 0.66 0.40 1.04
9 Putting on socks 2.39 1.13 1.56 1.10 1.22 0.94 4.2 11.5 19.7 17.7 7.5 2.2 0.73 0.31 1.04
10 Rising from bed 1.52 1.05 0.60 0.71 0.45 0.64 17.1 51.2 61.4 2.7 0.0 0.0 0.88 0.21 1.02
1 Descending stairs 1.92 1.12 0.94 0.80 0.80 0.79 8.0 28.6 38.6 8.7 1.1 0.2 0.88 0.18 1.00
16 Heavy domestic duties 2.34 1.06 2.02 1.55 1.28 1.22 3.3 10.4 26.6 12.0 21.5 6.8 0.30 0.48 1.00
11 Taking off socks 2.01 1.13 1.11 0.97 0.92 0.83 8.4 24.8 31.7 9.3 3.5 0.2 0.80 0.20 0.96
17 Light domestic duties 1.56 1.09 0.90 1.20 0.51 0.91 19.1 43.2 64.5 4.0 6.4 2.3 0.61 0.33 0.96
5 Bending to ﬂoor 2.15 1.17 1.15 0.97 1.05 0.95 7.8 25.1 29.5 13.1 2.9 1.8 0.85 0.10 0.94
12 Lying in bed 1.35 1.06 0.71 0.78 0.54 0.64 22.6 44.6 53.0 3.3 0.9 0.2 0.60 0.22 0.76
15 Getting on/off toilet 0.76 0.88 0.26 0.49 0.10 0.35 48.1 76.1 91.8 0.4 0.0 0.0 0.57 0.33 0.75
14 Sitting 0.93 0.98 0.30 0.57 0.22 0.52 41.5 74.5 82.3 1.3 0.2 0.2 0.64 0.14 0.72
Additional items related to Japanese lifestyle
Use of Japanese squat toilet 2.80 1.18 3.84 1.38 2.89 1.65 4.9 2.7 7.5 33.5 75.4 45.4 0.88 0.69 0.08
Seiza (sitting on one’s legs on the ﬂoor) 1.47 1.36 1.96 1.76 1.38 1.52 30.2 23.9 36.6 12.6 28.0 15.5 0.36 0.33 0.07
Clipping one’s own toenails 2.57 1.16 2.77 1.46 1.99 1.28 3.3 3.3 9.3 23.8 39.3 14.0 0.17 0.53 0.50
Changes in all WOMAC scores between the pre-THA and 6 weeks after THA periods were signiﬁcant (Wilcoxon test, P< 0.000). Changes in all WOMAC scores between the pre-THA and 6
months after THA periods were signiﬁcant (Wilcoxon test, P< 0.000). Changes in WOMAC scores between 6 weeks and 6 months after THA were signiﬁcant (Wilcoxon test, P< 0.000),
except for walking on ﬂat surfaces (P¼ 0.099) and stair climbing (P¼ 0.052). Changes in the three additional item scores were signiﬁcant between pre-THA and 6 weeks and 6 months after
THA except for the use of a Japanese toilets between the preoperative and 6-month post-THA period (ManneWhitney test, P< 0.000). Note 1: Scores range from 0 to 4 for all items; higher
scores indicate worse physical function. Changes in scores at the three time points were signiﬁcant for all the variables listed (Friedman test, P< 0.000)*.
*Statistical tests for two time points as post-hoc tests.
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Table IV
Spearman correlation coefficients between Japanese lifestyle activities and WOMAC and EQ-5D at 6-month post-THA period
Pre-THA 6-Month post-THA
Use of Japanese
squat toilet
Seizay Clipping
one’s toenails
Use of Japanese
squat toilet
Seiza* Clipping one’s
toenails
WOMAC
Pain 0.46** 0.44** 0.34** 0.08 0.26** 0.22**
Stiffness 0.42** 0.38** 0.34** 0.05 0.23** 0.15**
Physical function 0.66** 0.55** 0.58** 0.26** 0.49** 0.49**
EQ-5D utility score 0.41** 0.36** 0.29** 0.14** 0.33** 0.22**
Mobility 0.22** 0.14** 0.18** 0.13** 0.30** 0.21**
Activity 0.33** 0.32** 0.27** 0.11* 0.23** 0.25**
Self-care 0.33** 0.29** 0.22** 0.10* 0.29** 0.23**
Pain/discomfort 0.34** 0.27** 0.25** 0.06 0.21** 0.10*
Depression 0.15** 0.18** 0.09 0.12** 0.16** 0.06
Levels of statistical signiﬁcance: **P< 0.01, *P< 0.05. Scores were Spearman’s rank correlations coefﬁcient.
yKneeling position with calves tucked under the thighs and buttocks resting on heels.
853Osteoarthritis and Cartilage Vol. 17, No. 7follow-up period. Health outcomes measured by WOMAC
and EQ-5D showed continuous improvements during the
6-month postoperative period. However, Japanese-life-
style-related activities had become more difﬁcult to perform
by a 6-week follow-up, and then returned to their preopera-
tive levels within 6 months. The study also found housing
structure as an important factor in poor health outcomes
for THA patients throughout the study period.
This is the ﬁrst follow-up study of THA patients in a non-
Western country, and it is precisely non-Western countries
where a sharp rise in the number of THAs is now expected.
Effect sizes for the WOMAC subscale scores in the current
study population were comparable with those of Canadian
and Australian studies at the 6-month postoperative pe-
riod16,17, while those for seiza and the use of a Japanese
squat toilet were close to 0, indicating no improvement.
Rather, the proportion at the ceiling level, that is, the propor-
tion having extreme difﬁculty in using a squat toilet,
increased.
Squatting requires much greater ROM of the hip and
knee joints than any other body position performed in
the Japanese lifestyle. This may explain why the associa-
tion between the use of a Japanese toilet and the WO-
MAC physical functions decreased at the postoperative
period, while the other two Japanese items retained
a moderate association. Activities requiring squatting are
not included in commonly used Western health-related
quality of life scales, such as WOMAC, the Lequesne in-
dex18, and the Oxford hip score19. Additional items are
necessary to assess the impact of different lifestyles on
THA in Asian countries because activities requiring squat-
ting are commonly seen in many parts of Asia and the
Middle East5,10.
The WOMAC scale itself seems to have some room for
modiﬁcation for Japanese respondents, because over
40% of our respondents did not report any problems related
to ‘‘getting on/off the toilet’’ or ‘‘sitting’’ at the preoperative
period. This large ﬂoor effect indicates that the scale is
not sufﬁciently sensitive to measuring improvement in this
population.
Previous studies of THA patients in non-Western coun-
tries (Korea, Singapore, and Tunisia) were limited to the val-
idation of WOMAC9,10,20. The current study examined the
impact of a non-Western lifestyle on the health outcomes
of THA patients. Those who used Western-style beds or
Western eating arrangements tended to have worseWOMAC pain and physical function scores than those
who retained a Japanese lifestyle. This suggests that sub-
jects who reported worse pain and physical function were
more likely to adopt a Western lifestyle. However, such
changes at the basic lifestyle level are not easily modiﬁable
and thus continue to pose problems for THA patients in Ja-
pan. In addition, THA patients face various difﬁculties in
Japanese social situations15. For example, seiza is often re-
quired in Buddhist ceremonies and when eating at Japa-
nese-style restaurants, and the availability of Western
toilets is limited in most public places, including train sta-
tions. Therefore, patients need to be informed during the
preoperative period about the difﬁculties they may face, es-
pecially for those who maintain a Japanese lifestyle or live
in a home with more than a few steps.
The EQ-5D was chosen as a measure of generic quality
of life because of its brevity and because it can show im-
provements in both physical and mental function in THA pa-
tients. Our results are similar to those observed in Western
countries21e23. The EQ-5D results showed that mental
function as measured by level of depression improved sig-
niﬁcantly by the 6-week postoperative period; however, the
effect size was much smaller than that for pain and physical
function. The EQ-5D utility scores will be used again at
a later date to analyze cost-effectiveness when the cohort
receives revision THA.
Our study has the following limitations. First, the study
was limited to one institution, the THA patients of which ap-
proximately 30% were from other parts of Japan at the time
of the study. Thus the study’s external validity, i.e., applica-
bility to other situations, may be questioned. However,
lifestyle and housing structure vary little throughout the ma-
jor islands of Japan; with the major differentiating factor in
Japanese housing structures being the age of the home.
Generally, the newer the home, the fewer barriers to move-
ment there are inside the home. For this reason, non-West-
ern countries should survey the types of housing associated
with worse health outcomes in THA patients in their partic-
ular countries.
Second, the duration of follow-up was shorter than that of
other studies21e23, which suggests that further improve-
ments in physical function can be expected. However, pre-
vious cross-sectional studies indicate that THA patients
continue to have problems with activities requiring deep
ﬂexion of the hip joint up to the three-year postoperative
period15,24. Currently, the same cohort has been
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854 K. Fujita et al.: QoL and Japanese lifestyle among THA patientscontinuously followed for over 3 years, with revision rates
and health outcomes after revision being monitored.
Third, the relatively high non-response rate (25%) indi-
cates a possible internal validity problem. The relatively
passive data collection method used during the preopera-
tive period seems to have been the major reason for this
low response rate. One possible source of bias among
non-participants was that they had fewer physical function
problems than the participants; speciﬁcally, the non-partici-
pants had a higher proportion of unilateral THA. Finally, in
some studies, dropouts tended to have worse surgery out-
comes19,20,25. In our study, however, those who dropped
out had essentially the same demographic characteristics
and similar surgery outcomes as those who did not.IMPLICATIONS FOR PRACTICEOur study showed that signiﬁcant improvements in
physical function and pain were already evident by the
6-week postoperative period. Nevertheless, examination
of each WOMAC item revealed a complex recovery pro-
cess. Activities requiring deep ﬂexion of the hip and heavy
domestic duties such as weight-bearing activities became
challenging in the immediate postoperative period, and the
rate of improvement for the WOMAC items showed sub-
stantial variation during the 6-month follow-up period.
Such data could be used to educate patients about the
recovery process so that they can be better prepared for
THA.
Our study shows the importance of assessing non-West-
ern activities and lifestyle behaviors associated with risk of
dislocation. Because Asian countries are now experiencing
the fastest rates of aging in history, there is a strong need
for artiﬁcial hip joints that accommodate a greater ROM
than is currently available to maintain their respective
culture and lifestyle practices.Conclusion
Health outcomes for THA patients, as measured by the
WOMAC and EQ-5D, improved signiﬁcantly from the preop-
erative period and 6-week and 6-month postoperative pe-
riods. However, improvements were quite limited for those
physical functions requiring kneeling and squatting that
are associated with the Japanese lifestyle. This suggests
the importance of evaluating culturally sensitive physical
functions in the health outcomes of THA patients in addition
to conventional measurements.Conﬂict of interest
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List of questions related to lifestyle
Please check each box asking about your lifestyle.
1 Which best describes the number of steps in your home?
A few More than a few
2 Your toilet is
Western style Japanese style
3 When you sleep at night, which do you use?
Western style bed Japanese style mattress (futon)
4 When you eat meals, where do you sit?
In a chair On the floorReferences
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